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ABSTRACT
This paper develops a model of the choice between bank and market finance by entrepreneurial firms that
differ in the value of their net worth.  The monitoring associated with bank finance ameliorates a moral
hazard problem between the entrepreneurs and their lenders.  The model is used to analyze the different
strands of the credit view of the transmission of monetary policy.  In particular, we derive the empirical
implications of a broad credit channel, and compare them to those obtained when the model is extended to
incorporate some elements of the bank lending channel.
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Lw lv zlgho| dffhswhg wkdw prqhwdu| dxwkrulwlhv fdq dhfw uhdo hfrqrplf dfwlylw|
wkurxjk fkdqjhv lq vkruw0whup lqwhuhvw udwhv1 Wkh wudglwlrqdo prqh| ylhz uholhv rq
wkh vhqvlwlylw| ri vshqglqj wr lqwhuhvw udwhv dv suhglfwhg e| wkh vwdqgdug wkhrulhv ri
frqvxpswlrq dqg lqyhvwphqw xqghu shuihfw fdslwdo pdunhwv1 Lq frqwudvw/ wkh fuhglw
ylhz vwuhvvhv wkdw prqhwdu| srolf| dhfwv wkh hfrqrp| wkurxjk lwv lpsdfw rq eru0
urzhuv* dffhvv wr fuhglw/ hvshfldoo| edqn ordqv1
Uhfhqw uhvhdufk sodfhv qdqfldo lpshuihfwlrqv dw wkh fhqwhu ri wkh fuhglw fkdqqho
iru prqhwdu| wudqvplvvlrq1 Lw lv qrz nqrzq wkdw lqirupdwlrqdo sureohpv fdq fuhdwh d
zhgjh ehwzhhq wkh frvwv ri h{whuqdo dqg lqwhuqdo ixqgv wr upv1 Lqyhvwphqw surmhfwv
wkdw duh zruwk xqghuwdnlqj xqghu lqwhuqdo qdqfh pd| eh xqsurwdeoh +ru ohvv suri0
lwdeoh, li wkh uhtxluhg ixqgv kdyh wr eh udlvhg h{whuqdoo|1 Ilqdqfldo yduldeohv vxfk
dv qhw zruwk ru wkh dprxqw ri suhh{lvwlqj ghew lq xhqfh wkh frvwv ri h{whuqdo ixqgv/
dqg khqfh jhqhudwh d phfkdqlvp wkdw olqnv qdqfldo idfwruv wr wkh ohyho ri hfrqrplf
dfwlylw|14
Rqh fdq glvwlqjxlvk wzr uhodwhg vwudqgv ri wklv olwhudwxuh1 Wkh uvw rqh/ nqrzq
dv wkh eurdg fuhglw fkdqqho/ irfxvhv jhqhulfdoo| rq wkh lpsolfdwlrqv ri qdqfldo lp0
shuihfwlrqv iru wkh wudqvplvvlrq ri prqhwdu| vkrfnv/ vwuhvvlqj wkdw wkhlu lpsdfw rq
lqglylgxdo eruurzhuv ghshqgv rq wkh vwuhqjwk ri wkhlu edodqfh vkhhwv1 Wkh vhfrqg
rqh/ fdoohg wkh edqn ohqglqj fkdqqho/ kljkoljkwv wkh lpsruwdqfh wkdw lpshuihfwlrqv
uhodwhg wr wkh edqnv* lqwhuphgldu| ixqfwlrq kdyh iru prqhwdu| wudqvplvvlrq1 Lqwhuhvw
udwh dqg fdslwdo uhjxodwlrqv/ dv zhoo dv wkh edqnv* rzq edodqfh vkhhw srvlwlrqv duh
dprqj wkh vxvshfwv ehklqg wklv vhfrqg fkdqqho1
Wkh frqfhswxdo glvwlqfwlrq ehwzhhq wkhvh wzr fkdqqhov kdv gulyhq pxfk ri wkh hp0
slulfdo glvfxvvlrq1 Krzhyhu/ wkh odfn ri d wkhruhwlfdo irupdol}dwlrq wkdw hqfrpsdvvhv
erwk ri wkhp pdnhv lw gl!fxow wr lghqwli| d vhw ri whvwdeoh lpsolfdwlrqv zkhuhe| wkh|
fdq eh hpslulfdoo| glvwlqjxlvkhg1 Wklv sdshu dwwhpswv wr oo wklv jds1
Zh dqdo|}h wkh wzr vwudqgv ri wkh fuhglw ylhz xvlqj d plfurhfrqrplf prgho ri
hqwuhsuhqhxuldo upv* qdqflqj1 Lq wklv prgho/ upv kdyh dffhvv wr dq lqyhvwphqw
surmhfw ri {hg vl}h1 Hdfk up lv fkdudfwhul}hg e| wkh vl}h ri lwv surmhfw dqg wkh
4Vhh Ehuqdqnh dqg Jhuwohu +4<;<,/ Juhhqzdog dqg Vwljolw} +4<<6,/ Nl|rwdnl dqg Prruh +4<<:,/
dqg Vxduh} dqg Vxvvpdq +4<<:,1
5dprxqw ri lqwhuqdo ixqgv dydlodeoh iru xqghuwdnlqj lw1 Vrph upv uhtxluh h{whuqdo
qdqfh dqg wkhuh lv d prudo kd}dug sureohp ehwzhhq wkh hqwuhsuhqhxuv dqg wkhlu
qdqflhuv/ ehfdxvh wkh iruphu fdq glyhuw surmhfw uhvrxufhv wrzdugv sulydwh xvhv1
Wkhuh duh wzr prghv ri h{whuqdo qdqfh= pdunhw qdqfh dqg edqn qdqfh1 Exlog0
lqj rq wkh qdqfldo lqwhuphgldwlrq olwhudwxuh/ zh dvvxph wkdw edqn qdqfh lqyroyhv d
kljkhu prqlwrulqj lqwhqvlw| wkdq pdunhw qdqfh/ zklfk dpholrudwhv wkh hqwuhsuhqhxuldo
prudo kd}dug sureohp1 Zh vkrz wkdw lq htxloleulxp wkh vhw ri upv fdq eh glylghg
dffruglqj wr wkh ydoxh ri wkhlu qhw zruwk udwlr +wkh udwlr ri wkhlu lqwhuqdo ixqgv wr wkh
lqyhvwphqw uhtxluhg e| wkhlu surmhfwv, lqwr wkuhh glhuhqw jurxsv1 Ilupv zlwk odujh
qhw zruwk suhihu pdunhw ohqglqj/ upv zlwk lqwhuphgldwh qhw zruwk jhw edqn ohqglqj/
dqg upv zlwk olwwoh qhw zruwk duh xqdeoh wr rewdlq fuhglw1
D qxpehu ri frpsdudwlyh vwdwlfv uhvxowv duh wkhq ghulyhg1 Lq sduwlfxodu/ lw lv
h{dplqhg krz djjuhjdwh lqyhvwphqw/ wkh txdqwlwlhv ri pdunhw dqg edqn ohqglqj/ dqg
wkh htxloleulxp lqwhuhvw udwh vsuhdgv vkliw zlwk fkdqjhv lq wkh ulvnohvv udwh/ zklfk lv
wdnhq wr eh dq lqglfdwru ri wkh vwdqfh ri prqhwdu| srolf|1 Wkhvh uhvxowv duh eurdgo|
frqvlvwhqw zlwk wkh hylghqfh grfxphqwhg/ dprqj rwkhuv/ e| Vwrfn dqg Zdwvrq +4<;<,/
Iulhgpdq dqg Nxwwqhu +4<<5,/ Jhuwohu dqg Jlofkulvw +4<<6,/ dqg Ehuqdqnh/ Jhuwohu
dqg Jlofkulvw +4<<9,1 Krzhyhu/ wkh| fdqqrw dffrpprgdwh dq lqfuhdvh lq pdunhw
ohqglqj +frpphufldo sdshu, iroorzlqj d prqhwdu| frqwudfwlrq/ zklfk dffrugv zlwk wkh
lqwhusuhwdwlrq e| Ndvk|ds/ Vwhlq dqg Zlofr{ +4<<6, wkdw vxfk ehkdylru pd| uh hfw
wkh rshudwlrq ri d edqn ohqglqj fkdqqho1
Qh{w zh h{whqg wkh prgho wr lqfrusrudwh vrph ri wkh vshflflwlhv ri edqnv1 Zh
dgrsw d plqlpdo dssurdfk wkdw irfxvhv rq wzr lpsruwdqw ohjdo frqvwudlqwv zklfk
dhfw +ru kdyh dhfwhg xqwlo uhfhqwo|, wkh surylvlrq ri edqn ohqglqj= ghsrvlw lqwhuhvw
udwh fhlolqjv dqg fdslwdo uhtxluhphqwv1 Zh qg wkdw wkh ehkdylru ri pdunhw ohqglqj
grfxphqwhg lq Ndvk|ds/ Vwhlq dqg Zlofr{ +4<<6, lv hdv| wr h{sodlq xqghu lqwhuhvw
udwh fhlolqjv/ exw qrw xqghu fdslwdo uhtxluhphqwv/ xqohvv rqh dvvxphv wkdw prqhwdu|
vkrfnv lpsdfw vljqlfdqwo| rq edqn fdslwdo1
Wkh olwhudwxuh rq wkh fuhglw fkdqqho lv vxuyh|hg lq Jhuwohu +4<;;,/ Ndvk|ds dqg
Vwhlq +4<<7,/ dqg Kxeedug +4<<8,1 Wkh irupdol}dwlrqv e| Ehuqdqnh dqg Eolqghu
+4<;;,/ Urphu dqg Urphu +4<<3,/ Iulhgpdq dqg Nxwwqhu +4<<6d,/ dqg Ndvk|ds/
Vwhlq dqg Zlofr{ +4<<6, duh h{whqvlrqv ri wkh vwdqgdug LV2OP prgho wkdw/ xqghu
6dvvxpswlrqv ri lpshuihfw vxevwlwxwdelolw|/ doorz iru wkh frh{lvwhqfh ri erqgv dqg
edqn ordqv1 Lq frqwudvw wr wklv uhgxfhg0irup dssurdfk/ zh ghulyh wkh fkrlfh ehwzhhq
pdunhw dqg edqn qdqfh iurp uvw sulqflsohv1 Pruhryhu/ e| h{solflwo| doorzlqj iru up
khwhurjhqhlw|/ zh fdq dffrxqw iru vrph ri wkh hylghqfh rq wkh furvv0vhfwlrqdo lpsdfw
ri prqhwdu| srolf| +Jhuwohu dqg Jlofkulvw/ 4<<7> Rolqhu dqg Uxghexvfk/ 4<<9e,1
Vhyhudo suhylrxv sdshuv kdyh prghohg wkh fkrlfh ehwzhhq pdunhw dqg edqn 0
qdqfh e| frqvlghulqj dq hqwuhsuhqhxuldo prudo kd}dug sureohp wkdw fdq eh dpholr0
udwhg wkurxjk +frvwo|, edqn prqlwrulqj1 Gldprqg +4<<4, h{dplqhv wkh lqwhudfwlrqv
ehwzhhq uhsxwdwlrqdo fdslwdo +d jrrg wudfn uhfrug, dqg prqlwrulqj/ gholyhulqj wkh lp0
solfdwlrq wkdw wkh w|slfdo edqn eruurzhuv zloo eh wkh hqwuhsuhqhxuv zlwk lqwhuphgldwh
fuhglw udwlqjv1 Ehvdqnr dqg Ndqdwdv +4<<6, surylgh d udwlrqdoh iru pl{hg qdqfh e|
frqvlghulqj d prgho lq zklfk hqwuhsuhqhxuv pd| vxhu iurp h{fhvvlyh prqlwrulqj
e| wkhlu edqnv/ dqg plwljdwh wklv sureohp e| sduwldoo| uho|lqj rq pdunhw qdqfh1
Krzhyhu/ qhlwkhu sdshu irfxvhv rq wkh lpsolfdwlrqv iru prqhwdu| srolf| wudqvplvvlrq
dqg wkhlu prghov duh hlwkhu wrr frpsolfdwhg ru qrw  h{leoh hqrxjk iru wkdw sxusrvh1
Wkh sdshu prvw forvho| uhodwhg wr rxuv lv e| Kropvwurp dqg Wluroh +4<<:,/ zkr h{0
dplqh wkh uroh ri qhw zruwk zkhq erwk hqwuhsuhqhxuv dqg edqnv duh vxemhfw wr prudo
kd}dug sureohpv ylv0d0ylv wkhlu uhvshfwlyh ohqghuv1 Krzhyhu/ zh devwudfw iurp lqfhq0
wlyh sureohpv dw wkh ohyho ri edqnv/ frqvlghu d voljkwo| pruh  h{leoh ghflvlrq sureohp
dw wkh ohyho ri hqwuhsuhqhxuv +zklfk jhqhudwhv juhdwhu glvshuvlrq lq eruurzlqj udwhv,/
dqg irfxv rxu glvfxvvlrq rq wkh hhfwv ri prqhwdu| vkrfnv udwkhu wkdq vkrfnv wr
hqwuhsuhqhxuldo ru edqn qhw zruwk1
Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh edvlf prgho ri ohqglqj
xqghu prudo kd}dug1 Vhfwlrq 6 fkdudfwhul}hv wkh rswlpdo fkrlfh ehwzhhq pdunhw 0
qdqfh dqg edqn qdqfh1 Vhfwlrq 7 dqdo|}hv wkh eurdg fuhglw fkdqqho/ dqg Vhfwlrq 8
dffrxqwv iru wkh edqn ohqglqj fkdqqho e| h{whqglqj wkh dqdo|vlv wr vlwxdwlrqv zkhuh
edqnv duh vxemhfw wr lqwhuhvw udwh fhlolqjv dqg fdslwdo uhtxluhphqwv1 Vhfwlrq 9 frq0
foxghv1
75 D Prgho ri Ohqglqj xqghu Prudo Kd}dug
Frqvlghu dq hfrqrp| zlwk wzr gdwhv E| 'f c dqg d frqwlqxxp ri ulvn0qhxwudo
hqwuhsuhqhxuv1 Hdfk hqwuhsuhqhxu lv fkdudfwhul}hg e| khu lqlwldo zhdowk ` dqg e| wkh
vl}h U ri wkh lqyhvwphqw uhtxluhg e| dq lqglylvleoh surmhfw wkdw vkh pd| vwduw xs dw
| 'f  Ohw w ' `*U ghqrwh wkh hqwuhsuhqhxu*v qhw zruwk udwlr/ l1h1 wkh udwlr ri khu
lqlwldo zhdowk wr wkh lqyhvwphqw uhtxluhg e| khu surmhfw1 Wkh vhw ri hqwuhsuhqhxuv lq
wkh hfrqrp| lv wkhq ghvfulehg e| d fxpxodwlyh glvwulexwlrq ixqfwlrq 8EwcU
Hdfk vwduwhg surmhfw |lhogv dw | 'd frpelqdwlrq ri yhuldeoh udqgrp fdvk  rzv
dqg qrqyhuldeoh sulydwh ehqhwv iru wkh hqwuhsuhqhxu1 Li wkh hqwuhsuhqhxu zdqwv wr
lqfuhdvh khu sulydwh ehqhwv/ vkh kdv wr glyhuw uhvrxufhv iurp wkh surmhfw wrzdugv
sulydwh xvhv/ wkhuhe| uhgxflqj wkh h{shfwhg fdvk  rzv1 Ghqrwlqj wkh hqwuhsuhqhxu*v
ghflvlrq rq krz wkh surmhfw lv uxq e| R 5 dfco/z hd v v x p hw k d ww k hf d v k r zr id
surmhfw ri vl}h U lv U : f zlwk suredelolw| R +vxffhvv, dqg f zlwk suredelolw|   R
+idloxuh,1 Lq dgglwlrq/ uhjdugohvv ri wkh uhdol}dwlrq ri fdvk  rz/ sulydwh ehqhwv iru
wkh hqwuhsuhqhxu duh )ERU/ zkhuh wkh ixqfwlrq )ER lv ghfuhdvlqj dqg frqfdyh1
Hqwuhsuhqhxuv pd{lpl}h wkhlu h{shfwhg lqfrph dw | ' c zklfk lqfoxghv wkh sulydwh
ehqhwv rewdlqhg iurp wkhlu surmhfwv1 Wkh| kdyh dffhvv wr d fdslwdo pdunhw zkhuh
wkh +jurvv, lqwhuhvw udwh lv -  5 Vr wkh| fdq lqyhvw wkhlu zhdowk hlwkhu lq wkhlu rzq
surmhfwv ru dw wkh pdunhw lqwhuhvw udwh -c dqg wkh| fdq dovr udlvh h{whuqdo ixqgv iru
wkhlu surmhfwv e| surplvlqj wkh ohqghuv dq h{shfwhg udwh ri uhwxuq ri dw ohdvw -1
Zh dvvxph wkdw wkh ghflvlrq rq R lv qrw frqwudfwleoh/ vr wkh uhodwlrqvkls ehwzhhq
hqwuhsuhqhxuv dqg wkhlu ohqghuv lv vxemhfw wr prudo kd}dug1 Wkh suhvhqfh ri prudo
kd}dug lqwurgxfhv dq lqfhqwlyh frvw wkdw uhqghuv qhw zruwk uhohydqw wr wkh qdqflqj
sureohp1 Hqwuhsuhqhxuv zlwk w   kdyh vx!flhqw zhdowk wr flufxpyhqw wkh sureohp
e| vhoi0qdqflqj wkhlu surmhfwv1 Lq frqwudvw/ wkrvh zlwk w	 kdyh wr uho| rq h{whuqdo
qdqfh1 Lq zkdw iroorzv zh zloo uhvwulfw dwwhqwlrq wr hqwuhsuhqhxuv lq wkh odwwhu fodvv1
Zh pdnh wkh iroorzlqj dvvxpswlrqv=
Dvvxpswlrq 4 )ER' ￿




5U zloo eh odwhu lghqwlhg zlwk wkh lqwhuhvw udwh vhw e| d prqhwdu| dxwkrulw|1
8Dvvxpswlrq 4 hvwdeolvkhv d ixqfwlrqdo irup iru )ER wkdw zloo hqdeoh xv wr vroyh wkh
prgho h{solflwo|16 Lghqwlfdo txdolwdwlyh uhvxowv pljkw eh rewdlqhg lq wklv vhfwlrq xqghu
d jhqhudo ghfuhdvlqj dqg frqfdyh )ER Wkh glhuhqfhv zrxog dulvh zkhq lqwurgxflqj
pdunhw dqg edqn qdqfh lq wkh qh{w vhfwlrq/ vlqfh vrph ghwdlov ri wkh frpsdulvrq
ehwzhhq wkhp +dqg/ hvshfldoo|/ wkh frpsdudwlyh vwdwlfv, zrxog ehfrph lqwudfwdeoh17
Dvvxpswlrq 5 vwdwhv wkdw wkh surwdelolw| ri wkh surmhfwv +phdvxuhg e| sdudphwhu ,
lv qhlwkhu wrr vpdoo qru wrr odujh uhodwlyh wr wkh rssruwxqlw| frvw ri ixqgv - Wrjhwkhu
zlwk Dvvxpswlrq 4/ wklv zloo hqvxuh wkdw lqyhvwphqw lv yldeoh iru vrph hqwuhsuhqhxuv
exw qrw iru doo ri wkhp18
Wr vwduw h{dplqlqj wkh sureohp ri h{whuqdo qdqfh xqghu prudo kd}dug/ vxssrvh
wkdw dq hqwuhsuhqhxu zlwk lqlwldo zhdowk ` dqg d surmhfw ri vl}h U eruurzv U ` dw
d jlyhq +jurvv, eruurzlqj udwh 9 Vkh zloo wkhq fkrrvh R lq rughu wr pd{lpl}h khu
xwlolw|
RdU  EU  `o n )ERU ' iRd  E  wo n )ERjU +4,
Wklv h{suhvvlrq uh hfwv wkdw zlwk suredelolw| R wkh surmhfw vxffhhgv/ lq zklfk fdvh
lw |lhogv fdvk  rz U dqg wkh hqwuhsuhqhxu sd|v EU  ` wr wkh ohqghu/ dqg zlwk
suredelolw|   R wkh surmhfw idlov/ lq zklfk fdvh qhlwkhu wkh hqwuhsuhqhxu qru wkh
ohqghu uhfhlyh dq| fdvk1 Lw dovr uh hfwv wkdw/ qr pdwwhu zkhwkhu wkh surmhfw vxffhhgv
ru idlov/ wkh hqwuhsuhqhxu jhwv wkh sulydwh ehqhwv )ERU
Ohqghuv revhuyh erwk wkh lqlwldo zhdowk dqg wkh vl}h ri wkh surmhfw ri hdfk hq0
wuhsuhqhxu/ dqg fruuhfwo| dqwlflsdwh khu ghflvlrq R xqghu hdfk eruurzlqj udwh 
Wkxv wkh orzhvw  iru zklfk wkh| duh zloolqj wr sduwlflsdwh lq ixqglqj d jlyhq surmhfw
vdwlvhv
R ' -c +5,
zkhuh R lv wkh suredelolw| ri vxffhvv wkdw wkh fruuhvsrqglqj hqwuhsuhqhxu lv h{shfwhg
wr fkrrvh1
6Qrwh wkdw zlwk wklv ixqfwlrqdo irup wkh wrwdo h{shfwhg uhwxuq ri wkh surmhfw +lqfoxglqj wkh
sulydwh ehqhwv,/ ^s . *+s,`DL> lv pd{lpl}hg iru s @ ?4= Khqfh vrph dprxqw ri sulydwh ehqhwv
lv uvw0ehvw rswlpdo1
7Z hi x u w k h uf r p p h q wr qw k l vd i w h uS u r s r v l w l r q5e h o r z 1
8Wkh dprxqw D@U lv wkh suhvhqw ydoxh ri wkh fdvk  rz ri d surmhfw ri xqlw vl}h xqghu wkh uvw0
ehvw suredelolw| ri vxffhvv s @ = Khqfh Dvvxpswlrq 5 lpsolhv wkdw/ lq wkh devhqfh ri prudo kd}dug/
doo surmhfwv zrxog kdyh srvlwlyh qhw suhvhqw ydoxh1
9Sursrvlwlrq 4 ehorz suryhv wkdw wklv lqvwdqfh ri pd{lpxp lqvlgh htxlw| sduwlflsdwlrq lv lqghhg
rswlpdo1
9Zh fdq qrz vwdwh wkh pdlq uhvxow ri wklv vhfwlrq1
Sursrvlwlrq 4 Wkhuh h{lvwv d fulwlfdo ydoxh w 5 Efc vxfk wkdw eruurzlqj lv qrw
ihdvleoh iru hqwuhsuhqhxuv zlwk qhw zruwk udwlr w	w Wkh rswlpdo frqwudfw iru dq












lv wkh fruuhvsrqglqj suredelolw| ri vxffhvv1 Wkh h{shfwhg xwlolw| ri dq hqwuhsuhqhxu








Surri Xvlqj Dvvxpswlrq 4/ wkh hqwuhsuhqhxu*v pd{lpl}dwlrq ri +4, |lhogv wkh uvw0
rughu frqglwlrq   E  w'R*b Vxevwlwxwlqj  ' -*R iurp +5, lqwr wklv
frqglwlrq jlyhv wkh txdgudwlf htxdwlrq R2bRnb-Ew'f  Wklv htxdwlrq kdv





Fohduo| w	c dqg e| Dvvxpswlrq 5 zh dovr kdyh w:f Iru w:w wkh txdgudwlf htxd0
wlrq kdv wzr urrwv/ exw wkh hqwuhsuhqhxu suhihuv wkh odujhvw rqh +wkh urrw dvvrfldwhg
zlwk wkh orzhvw -,/ zklfk lv +6,1 Vxevwlwxwlqj  ' -*R dqg R2 ' bR b-E w
lqwr wkh hqwuhsuhqhxu*v remhfwlyh ixqfwlrq jlyhv +7,1 Wr suryh wkdw hqwuhsuhqhxuv zlwk
w  w zdqw wr lqyhvw doo wkhlu zhdowk lq wkhlu surmhfw udwkhu wkdq vrph ru doo ri lw dw
wkh lqwhuhvw udwh -/ frqvlghu uvw wkrvh zlwk w ' w Iru wkhp lqyhvwlqj ` ' wU lq wkh
surmhfw lv qhfhvvdu| iru yldelolw|/ vr zh vlpso| qhhg wr fkhfn wkdw EwU  -wU E|













zklfk krogv e| Dvvxpswlrq 51: Jlyhq wklv/ hqwuhsuhqhxuv zlwk w:w zloo dovr zdqw
wr lqyhvw dw ohdvw wU lq wkhlu surmhfwv1 Ixuwkhupruh lqyhvwlqj zhdowk lq h{fhvv ri wU













:Qrwh wkdw li 
5  7@8 wkh orzhu erxqg lq Dvvxpswlrq 5 frxog eh uhgxfhg wr 4=
:Khqfh ghyrwlqj doo hqwuhsuhqhxuldo zhdowk wr wkh surmhfw lv lqghhg rswlpdo1
Sursrvlwlrq 4 vkrzv wkdw hqwuhsuhqhxuv zlwk d qhw zruwk udwlr w	w zloo eh xq0
deoh wr udlvh h{whuqdo ixqgv dqg wr vwduw xs wkhlu surmhfwv1 Rq wkh rwkhu kdqg/ wkrvh
zlwk w  w zloo lqyhvw doo wkhlu zhdowk ` lq wkhlu surmhfwv dqg udlvh wkh glhuhqfh
U ` h{whuqdoo|1 Wkhlu suredelolw| ri vxffhvv lv jlyhq e| wkh ixqfwlrq REwc zklfk lv
lqfuhdvlqj dqg vwulfwo| frqfdyh/ dqg vdwlvhv REw'b*2 dqg RE ' b Fruuhvsrqg0
lqjo|/ wkh ixqfwlrq Ew'-*REwc wkdw ghvfulehv wkh jurvv eruurzlqj udwh fkdujhg wr
wkhp/ lv ghfuhdvlqj dqg vwulfwo| frqyh{/ dqg vdwlvhv Ew'2 -*b dqg E ' -*b
Wkhvh uhvxowv uh hfw wkdw wkh hqwuhsuhqhxuv* qhw zruwk udwlr w kdv d srvlwlyh lqfhqwlyh
hhfw +phdvxuhg e| R￿Ew : f, zklfk ehfrphv ohvv lpsruwdqw dv w dssurdfkhv wkh
vhoi0qdqflqj wkuhvkrog ri 
Wkh surshuwlhv ri REw lpso| wkdw wkh xwlolw| ri wkh hqwuhsuhqhxuv wkdw duh deoh
wr vwduw wkhlu surmhfwv/ EwUc lv lqfuhdvlqj dqg vwulfwo| frqfdyh lq w1 Pruhryhu/ dv
vkrzq lq +9,/ wkh pdujlqdo xwlolw| ri hqwuhsuhqhxuldo zhdowk lv juhdwhu wkdq -/u h  h f w 0
lqj wkdw lqwhuqdo qdqflqj dpholrudwhv wkh prudo kd}dug sureohp1 Iru wklv uhdvrq/
hqwuhsuhqhxuv qg lw rswlpdo wr lqyhvw doo wkhlu zhdowk lq wkhlu surmhfwv1
6 Pdunhw Ilqdqfh dqg Edqn Ilqdqfh
Lq wklv vhfwlrq zh frpsduh wzr dowhuqdwlyh prghv ri ixqglqj wkh lqyhvwphqw surmhfwv=
pdunhw qdqfh dqg edqn qdqfh1 Zh dvvxph wkdw wkh glhuhqfh ehwzhhq wkhp uhodwhv
wr wkh h{whqw wr zklfk wkh fruuhvsrqglqj ohqghuv prqlwru wkhlu eruurzhuv lq rughu
wr dpholrudwh wkh prudo kd}dug sureohp1 Wkxv prqlwrulqj lq wklv frqwh{w phdqv
wkh dssolfdwlrq e| wkh ohqghu ri vrph h{whuqdo frqwuro phfkdqlvp wkdw pdnhv wkh
glyhuvlrq ri surmhfw uhvrxufhv wrzdugv sulydwh xvhv ohvv surwdeoh wr wkh hqwuhsuhqhxu1
Wkh olwhudwxuh zlgho| dffhswv wkdw sxeolfo| wudghg vhfxulwlhv vxfk dv frpphufldo
sdshu ru frusrudwh erqgv +pdunhw qdqfh, w|slfdoo| lqyroyh d orzhu prqlwrulqj lq0
whqvlw| wkdq edqn ordqv +edqn qdqfh,1 Wkh vwdqgdug dujxphqw lv wkdw wkh frqwuro
ri wkh ghewru lv ohvv hhfwlyh lq pdunhw qdqfh ehfdxvh wkh glvshuvlrq ri vhfxulw|0
kroghuv jhqhudwhv hlwkhu iuhh0ulghu sureohpv ru d zdvwhixo pxowlsolfdwlrq ri prqlwrulqj
frvwv +Gldprqg/ 4<;7,1 Pruhryhu/ edqnv pd| kdyh ehwwhu lqirupdwlrq wkdq ruglqdu|
pdunhw lqyhvwruv ehfdxvh wkh| duh jhrjudsklfdoo| forvhu wr wkh upv/ ehfdxvh wkh| vsh0
;fldol}h lq ohqglqj wr upv ri d fhuwdlq w|sh/ ehfdxvh wkh| revhuyh wkh pryhphqwv lq wkh
upv* edqn dffrxqwv +Qdndpxud/ 4<<6,/ ru ehfdxvh wkh| fdq eh wuxvwhg zlwk sursul0
hwdu| lqirupdwlrq wkdw/ li sxeolf/ zrxog ehqhw wkh upv* frpshwlwruv +Ekdwwdfkdu|d
dqg Fklhvd/ 4<<8> \rvkd/ 4<<8,1 Dovr/ wkh qdwxuh ri vkruw0whup edqn qdqflqj +dqg
uhqdqflqj, pd| eh pruh frqgxflyh wr wkh frqwuro ri fhuwdlq zdvwhixo dfwlylwlhv +Uh0
sxoor dqg Vxduh}/ 4<<:,1 Jlyhq doo wkhvh uhdvrqv/ zh zloo dvvrfldwh pdunhw qdqfh
zlwk d orzhu ohyho ri prqlwrulqj wkdq edqn qdqfh1
Irupdoo|/ zh dffrxqw iru wkh glhuhqfh lq prqlwrulqj lqwhqvlwlhv e| dvvxplqj wkdw














f 	b 6 	b K 	  +<,
Wkxv )KER 	) 6ER iru doo R	c zklfk phdqv wkdw wkh kljkhu prqlwrulqj lqwhqvlw|
dvvrfldwhg zlwk edqn qdqfh uhgxfhv wkh hqwuhsuhqhxuldo sulydwh ehqhwv rewdlqhg
xqghu dq| jlyhq suredelolw| ri vxffhvv1 Ixuwkhupruh zh kdyh )￿
6ER 	) ￿
KER 	 f iru
doo R	/ zklfk phdqv wkdw lqfuhdvlqj wkh suredelolw| ri vxffhvv hqwdlov d vpdoohu
vdfulfh ri sulydwh ehqhwv xqghu edqn qdqfh wkdq xqghu pdunhw qdqfh1
Wkh sursrvhg irupdol}dwlrq kdv wkh dgydqwdjh ri doorzlqj xv wr dsso| wkh dqdo|vlv
ghyhorshg lq wkh suhylrxv vhfwlrq iru d jhqhudo b wr wkh vshflf fdvhv ri pdunhw qdqfh
+b6, dqg edqn qdqfh +bK,1 Iurp wkdw dqdo|vlv rqh fdq dqwlflsdwh wkh pdlq wudgh0
r iru wkh fkrlfh ehwzhhq wkhvh wzr prghv ri qdqfh1 Fohduo|/ iru hdfk Rc wkh wrwdo
h{shfwhg uhwxuqv ri wkh surmhfw duh vpdoohu xqghu edqn qdqfh wkdq xqghu pdunhw
qdqfh/ zklfk lq sulqflsoh idyruv wkh fkrlfh ri wkh odwwhu1 Krzhyhu/ wkh iruphu kdv wkh
dgydqwdjh ri zhdnhqlqj wkh hqwuhsuhqhxu*v lqfhqwlyhv wr wdnh sulydwh ehqhwv/ zklfk
dpholrudwhv wkh prudo kd}dug sureohp1 Wklv zloo idyru wkh fkrlfh ri edqn qdqfh/
hvshfldoo| li wkh prudo kd}dug sureohp xqghu pdunhw qdqfh lv vx!flhqwo| vhyhuh1
Lw lv lpsruwdqw wr qrwh wkdw zh duh jrlqj wr xvh htxdwlrq +5, wr uhsuhvhqw wkh
ohqghu*v sduwlflsdwlrq frqvwudlqw xqghu erwk pdunhw dqg edqn qdqfh1 Wklv lv htxly0
<dohqw wr dvvxplqj wkdw edqnv rshudwh xqghu shuihfw frpshwlwlrq/ wkh rssruwxqlw| frvw
ri wkhlu ixqgv lv wkh pdunhw lqwhuhvw udwh -c dqg wkhlu prqlwrulqj dfwlylw| lv frvwohvv1
Lq Vhfwlrq 8 zh zloo h{whqg wkh dqdo|vlv wr d vlwxdwlrq lq zklfk edqn ohqghuv uhtxluh
d kljkhu h{shfwhg udwh ri uhwxuq wkdq pdunhw ohqghuv1
Qrz zh duh uhdg| wr frpsduh wkh wzr dowhuqdwlyh prghv ri qdqfh1 Zh zloo xvh
wkh vxevfulswv 6 dqg K wr lghqwli| wkh yduldeohv wkdw fruuhvsrqg wr pdunhw qdqfh
dqg edqn qdqfh/ uhvshfwlyho|1
Sursrvlwlrq 5 Wkh fulwlfdo ydoxhv/ wK dqg w6c ehorz zklfk edqn dqg pdunhw qdqfh
duh qrw ihdvleoh vdwlvi|
f 	 wK 	 w6 	  +43,
Lq wkh uhjlrq zkhuh erwk prghv ri qdqfh duh ihdvleoh wkhuh h{lvwv d fulwlfdo ydoxh
w
W 5 dw6c vxfk wkdw
6Ew  KEw li dqg rqo| li w  w
W +44,
Pruhryhu R6Ew 	R KEw dqg 6Ew : KEw/i r ud o ow 5 dw6c
Surri Wkh lqhtxdolwlhv lq +43, iroorz lpphgldwho| iurp +8, dqg +<,1 Wr suryh +44,
uvw qrwh wkdw +6,/ +7,/ dqg +<, lpso|
*4
w<￿
d6Ew  KEwo '
EbK  b6E  bKb6
2bKb6
: f
Khqfh/ e| frqwlqxlw|/ iru w forvh wr  pdunhw qdqfh lv suhihuuhg wr edqn qdqfh1


























Khqfh 6Ew dqg KEw kdyh dw prvw rqh lqwhuvhfwlrq/ zklfk wrjhwkhu zlwk wkh suhylrxv




















43dqg 6Ew'-*R6Ew : -*RKEw'KEw/ iru doo w 5 dw6c
Sursrvlwlrq 5 vkrzv wkdw qhw zruwk udwlrv duh fulwlfdo iru wkh fkrlfh ehwzhhq dowhu0
qdwlyh prghv ri qdqfh1 Lq sduwlfxodu/ hqwuhsuhqhxuv zlwk odujh qhw zruwk +w  w
W,
suhihu pdunhw qdqfh/ wkrvh zlwk lqwhuphgldwh qhw zruwk +wK  w	w
W, jhw edqn
qdqfh/ dqg wkrvh zlwk olwwoh qhw zruwk +w	wK, duh xqdeoh wr ixqg wkhlu surmhfwv1
Lqwhuhvwlqjo|/ wK 	 w6c vr edqn qdqfh lv ihdvleoh ryhu d zlghu udqjh ri qhw zruwk
udwlrv1 Frqvhtxhqwo|/ wkhuh duh hqwuhsuhqhxuv zlwk d uhdo fkrlfh ehwzhhq pdunhw dqg
edqn qdqfh/ dqg wkhuh duh dovr vrph hqwuhsuhqhxuv iru zkrp edqn qdqfh lv wkh rqo|
ihdvleoh prgh ri qdqfh/ exw wkhuh duh qr hqwuhsuhqhxuv iru zkrp pdunhw qdqfh lv
wkh rqo| dowhuqdwlyh1 Pruhryhu/ dprqj wkh uvw jurxs/ pdunhw qdqfh lv suhihuuhg e|
wkrvh zlwk d kljkhu w Wkhvh ihdwxuhv ri wkh prgho duh frqvlvwhqw zlwk wkh frqyhq0
wlrqdo zlvgrp wkdw wkh dffhvv wr +dqg hyhq wkh dfwxdo xvh ri, dup*v0ohqjwk qdqfh lv
uhvwulfwhg wr wkh eruurzhuv zlwk wkh vwurqjhvw edodqfh vkhhwv1;
Iljxuh 4 ghslfwv d fdvh lq zklfk wkh fulwlfdo ydoxh w
W wkdw glylghv wkh uhjlrqv ri
edqn dqg pdunhw qdqfh lv vwulfwo| juhdwhu wkdq w61< Lqwxlwlyho|/ zkhq hqwuhsuhqhxuldo
qhw zruwk lv kljk/ wkh prudo kd}dug sureohp lv vpdoo/ vr wkh lqfhqwlyh dgydqwdjh ri
edqn qdqfh grhv qrw sd| iru wkh hqwdlohg orvv ri sulydwh ehqhwv1 Krzhyhu/ dv qhw
zruwk ghfolqhv/ wkh prudo kd}dug sureohp zruvhqv/ dqg frqvhtxhqwo| edqn qdqfh
ehfrphv frpsdudwlyho| pruh dqg pruh dgydqwdjhrxv1 Ehorz wkh fulwlfdo ydoxh w
Wc
hqwuhsuhqhxuv fkrrvh +ru kdyh qr rswlrq exw, wr qdqfh wkhlu surmhfwv xqghu edqn
prqlwrulqj1
^LQVHUW ILJXUH 4 KHUH`
Wkh ehkdylru ri wkh htxloleulxp eruurzlqj udwhv/ 6Ew dqg KEwc lv ghslfwhg lq
Iljxuh 51 Erwk ri wkhp duh ghfuhdvlqj dqg frqyh{ lq wc dqg dssurdfk -*b6 dqg -*bKc
uhvshfwlyho|/ dv w dssurdfkhv 1 Ryhu wkh lqwhuydo dw6c zh kdyh 6Ew : KEwc
zklfk uh hfwv wkh srvlwlyh lpsdfw ri edqn prqlwrulqj rq wkh suredelolw| ri ghidxow1
;Uhsodflqj wkh vshflf ixqfwlrqdo irupv lq +:, dqg +;, e| wkh dvvxpswlrq wkdw *e+s,@*p+s,>
zlwk *p+s, ghfuhdvlqj dqg frqfdyh dqg ?4> zrxog qrw fkdqjh wkh uhvxowv/ h{fhsw iru wkh idfw









p ? 4> rqh pljkw qg dq dowhuqdwlqj sdwwhuq ri pdunhw dqg
edqn qdqfh1 Qhyhuwkhohvv hqwuhsuhqhxuv zlwk A
￿
p zrxog vwloo jhw pdunhw qdqfh/ wkrvh zlwk
e  ?
￿
e zrxog jhw edqn qdqfh/ dqg wkrvh zlwk ?e zrxog eh xqdeoh wr ixqg wkhlu surmhfwv1
<Qrwlfh wkdw 
￿ pd| eh htxdo wr  p/ lq zklfk fdvh wkh hqwuhsuhqhxuv zlwk qhw zruwk udwlr 
￿ pd|
qrw eh lqglhuhqw ehwzhhq edqn dqg pdunhw qdqfh/ exw vwulfwo| suhihu wkh odwwhu1
44Dffruglqjo|/ wkh htxloleulxp eruurzlqj udwh h{klelwv dq xszdug mxps dw w
W/v rw k h
zruvw pdunhw eruurzhuv sd| kljkhu lqwhuhvw udwhv wkdq wkh ehvw edqn eruurzhuv143
Khqfh/ pdunhw dqg edqn eruurzhuv duh fohduo| rughuhg lq whupv ri wkhlu qhw zruwk
udwlrv/ exw wkh| duh qrw vr lq whupv ri wkhlu eruurzlqj udwhv1
^LQVHUW ILJXUH 5 KHUH`
Zh frqfoxgh wklv vhfwlrq frpsxwlqj wkh djjuhjdwh txdqwlwlhv ri pdunhw dqg edqn
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wK
E  w.EU mw _8Ewc +46,
zkhuh .EU mw ghqrwhv wkh frqglwlrqdo h{shfwdwlrq ri U jlyhq wc dqg 8Ew lv wkh
pdujlqdo fxpxodwlyh glvwulexwlrq ixqfwlrq ri w Wrwdo ohqglqj/ uc lv vlpso| wkh vxp
ri pdunhw dqg edqn ohqglqj
u ' u6 n uK '
] ￿
wK
E  w.EU mw _8Ew +47,
Wkhvh txdqwlwlhv zloo sod| dq lpsruwdqw uroh lq rxu glvfxvvlrq ri wkh glhuhqw vwudqgv
ri wkh olwhudwxuh rq wkh fuhglw fkdqqho1
7 Wkh Eurdg Fuhglw Fkdqqho
Pxfk ri wkh hduolhu zrun rq wkh h{lvwhqfh ri d fuhglw fkdqqho iru wkh wudqvplvvlrq
ri prqhwdu| srolf| irfxvhg rq wkh fruuhodwlrqv dprqj djjuhjdwh rxwsxw/ edqn dqg
pdunhw ghew/ dqg lqglfdwruv ri prqhwdu| srolf|1 Pruh uhfhqwo|/ wkh glvfxvvlrq kdv h{0
whqghg wr pruh glvdjjuhjdwhg gdwd lq rwkhu wr vkrz wkh lpsdfw ri prqhwdu| srolf| rq
vshflf fodvvhv ri eruurzhuv1 Zh vwduw wkh dqdo|vlv ri wkh lpsdfw ri prqhwdu| srolf|
lq wkh frqwh{w ri rxu vlpsoh prgho e| orrnlqj dw wkh hhfwv ri fkdqjhv lq wkh pdunhw
lqwhuhvw udwh - rq wkh fulwlfdo ydoxhv wK dqg w
W wkdw ghqh wkh udqjhv ri edqn dqg
pdunhw qdqfh/ dv zhoo dv rq wkh djjuhjdwh txdqwlwlhv ri edqn dqg pdunhw ohqglqj1
43Rwkhu frpsdulvrqv ehwzhhq wkh udwhv sdlg e| pdunhw dqg edqn eruurzhuv +iru lqvwdqfh/ dyhudjh
udwhv, ghshqg rq wkh fkdudfwhulvwlfv ri wkh glvwulexwlrq ri hqwuhsuhqhxuv1
45Devwudfwlqj iurp wkh gl!fxowlhv lqyroyhg lq vshfli|lqj d ixoo| frqvlvwhqw prgho ri d
prqhwdu| hfrqrp|/ zh lqwhusuhw - dv wkh lqwhuhvw udwh wdujhwhg e| d prqhwdu| dxwkru0
lw|1 Vr/ fkdqjhv lq - dffrxqw iru wkh vkruw0uxq hhfwv ri +xqdqwlflsdwhg, prqhwdu|
srolf| dfwlrqv144
Sursrvlwlrq 6 Dq lqfuhdvh lq wkh pdunhw lqwhuhvw udwh - lqfuhdvhv wkh qhw zruwk
udwlr wK dw zklfk edqn qdqfh ehfrphv ihdvleoh dqg wkh qhw zruwk udwlr w
W dw zklfk
hqwuhsuhqhxuv vzlwfk iurp edqn wr pdunhw qdqfh1 Dv d uhvxow/ pdunhw ohqglqj/ u6c








edqn ohqglqj/ uKc dovr jrhv grzq1







Rq wkh rwkhu kdqg/ Sursrvlwlrq 5 lpsolhv wkdw wkh fulwlfdo ydoxh w
W lv ghqhg hlwkhu
h{solflwo| e| w
W ' w6c li 6Ew6 : KEw6c ru lpsolflwo| e| wkh frqglwlrq 6Ew
W'
KEw









Lq wkh vhfrqg fdvh/ wkh lpsolflw ixqfwlrq wkhruhp jlyhv wkh vdph qdo h{suhvvlrq dv
































44Lw lv zruwk qrwlqj wkdw prqhwdu| srolf| vkrfnv zrxog kdyh qr hhfw rq ohqglqj lq wkh devhqfh
ri wkh prudo kd}dug sureohp1 Vshflfdoo|/ li s zhuh frqwudfwleoh/ rxu Dvvxpswlrq 5 zrxog lpso|
wkdw doo hqwuhsuhqhxuv +uhjdugohvv ri wkhlu qhw zruwk udwlr, zrxog xqghuwdnh wkhlu surmhfwv xvlqj
pdunhw qdqfh xqghu d frpprq eruurzlqj udwh1 Khqfh djjuhjdwh ohqglqj dqg lqyhvwphqw zrxog eh
lqvhqvlwlyh wr vpdoo fkdqjhv lq U=
46zkrvh vljq lv dpeljxrxv lq jhqhudo1 Krzhyhu/ +48, lv d vx!flhqw frqglwlrq iru
_uK*_- 	 f/v l q f hE  wK2 : E  w
W2
Sursrvlwlrq 6 lpsolhv wkdw d wljkwhqlqj ri prqhwdu| srolf| surgxfhv d  ljkw wr
txdolw| +l1h1/ d vkliw wrzdugv kljkhu qhw zruwk eruurzhuv, rq wkh sduw ri erwk pdu0
nhw dqg edqn ohqghuv145 Lqwxlwlyho|/ d kljkhu rssruwxqlw| frvw ri fdslwdo wljkwhqv wkh
ohqghuv* sduwlflsdwlrq frqvwudlqw +5,/ zklfk lq wxuq zruvhqv wkh hqwuhsuhqhxuldo prudo
kd}dug sureohp1 Lq whupv ri Iljxuh 5/ wkh lqfuhdvh lq - pryhv erwk wK dqg w
W wr
wkh uljkw1 Wkh hhfw rq wK gluhfwo| uhodwhv wr krz - dhfwv wkh ihdvlelolw| ri qdqfh
iru wkh edqn eruurzhu ri orzhvw txdolw|1 Wkh ohvv reylrxv uhvxow rq w
W iroorzv iurp
wkh idfw wkdw 6Ew vkliwv grzq pruh wkdq KEw/ ehfdxvh wkh zruvhqlqj ri wkh prudo
kd}dug sureohp lv pruh vhyhuh xqghu pdunhw qdqfh1 Wkhvh suhglfwlrqv duh frqvlvwhqw
zlwk wkh hpslulfdo qglqjv wkdw vpdoo/ w|slfdoo| edqn0ghshqghqw/ ohvv oltxlg/ dqg ohvv
fdslwdol}hg upv vxhu wkh prvw iurp d wljkwhqlqj ri prqhwdu| srolf|146
Dv iru wkh hhfwv rq fuhglw djjuhjdwhv/ Sursrvlwlrq 6 lpsolhv wkdw li wkh wrwdo
lqyhvwphqw e| wkh orzhvw txdolw| upv wkdw eruurz iurp edqnv lv juhdwhu wkdq wkh wrwdo
lqyhvwphqw e| wkh orzhvw txdolw| upv wkdw eruurz iurp wkh pdunhw/ wkhq d wljkwhqlqj
ri prqhwdu| srolf| uhgxfhv doo fuhglw djjuhjdwhv dv zhoo dv djjuhjdwh lqyhvwphqw1
Rwkhuzlvh/ wkh idoo lq lqyhvwphqw/ pdunhw ohqglqj/ dqg wrwdo ohqglqj lv xqdpeljxrxv/
exw edqn ohqglqj pd| lqfuhdvh gxh wr wkh lq rz ri eruurzhuv wkdw dedqgrq pdunhw
qdqfh1
Rqh fdq hdvlo| fkhfn wkdw d wljkwhqlqj ri prqhwdu| srolf| lqfuhdvhv wkh vsuhdgv
ehwzhhq wkh eruurzlqj udwhv/ 6Ew ru KEwc dqg wkh pdunhw lqwhuhvw udwh -/v l q f h
wkh qhjdwlyh lqfhqwlyh hhfw ri d odujhu - uhgxfhv wkh suredelolw| ri vxffhvv ri doo
surmhfwv1 Wr wkh h{whqw wkdw djjuhjdwh lqyhvwphqw lv gluhfwo| uhodwhg wr ixwxuh rxwsxw/
wklv srvlwlyh hhfw ri - rq htxloleulxp vsuhdgv/ wrjhwkhu zlwk lwv qhjdwlyh hhfw
rq djjuhjdwh lqyhvwphqw/ lv frqvlvwhqw zlwk wkh suhglfwlyh frqwhqw lq uhdo rxwsxw
45Iru uhfhqw hylghqfh rq wkh lpsruwdqfh ri wklv  ljkw wr txdolw|/ vhh Ehuqdqnh/ Jhuwohu dqg Jlofkulvw
+4<<9,/ dqg Odqj dqg Qdndpxud +4<<8,1
46Jhuwohu dqg Jlofkulvw +4<<7, dqg Rolqhu dqg Uxghexvfk +4<<8, phdvxuh wkh furvv vhfwlrqdo
lqflghqfh ri wkh eurdg fuhglw fkdqqho xvlqj wkh idfw wkdw vpdoo upv whqg wr kdyh d orzhu qhw zruwk
udwlr wkdq odujh upv1 Wkh| surylgh hylghqfh ri wkh vljqlfdqwo| juhdwhu uhvsrqvh ri vpdoo upv
wr prqhwdu| srolf| vkrfnv1 Vlploduo| Rolqhu dqg Uxghexvfk +4<<9d, vkrz wkdw wkh vhqvlwlylw| ri
lqyhvwphqw wr fdvk  rz lv odujhu dprqj vpdoo upv1 Lq d pruh gluhfw whvw/ Jlofkulvw dqg ]dnudmvhn
+4<<8, qg wkdw wkh uhvsrqvh ri lqyhqwru| lqyhvwphqw wr fdvk  rz lqfuhdvhv prqrwrqlfdoo| dfurvv
wkh irxu ohyhudjh fdwhjrulhv wkh| frqvlghu1
47htxdwlrqv ri wkh vsuhdg ehwzhhq wkh frpphufldo sdshu udwh dqg wkh Wuhdvxu| eloo udwh
+Vwrfn dqg Zdwvrq/ 4<;<> Iulhgpdq dqg Nxwwqhu/ 4<<5,1
Orrnlqj dw wkh ehkdylru ri wkh djjuhjdwh txdqwlwlhv ri vkruw0whup edqn ordqv
dqg frpphufldo sdshu/ Ndvk|ds/ Vwhlq/ dqg Zlofr{ +4<<6,/ khqfhiruwk NVZ/ irxqg
wkdw d wljkwhqlqj ri prqhwdu| srolf| uhgxfhv edqn ohqglqj uK/ exw lq frqwudvw zlwk
wkh suhglfwlrqv ri rxu prgho lqfuhdvhv pdunhw ohqglqj u61W k h | d o v r i r x q g w k d w d
wljkwhqlqj ri prqhwdu| srolf| ghfuhdvhv zkdw wkh| fdoohg wkh qdqflqj pl{ yduldeoh
> ' uK*u/ wkdw lv/ wkh iudfwlrq ri vkruw0whup fuhglw wkdw frphv iurp edqn ordqv1 Lq















zkrvh vljq lv dpeljxrxv lq jhqhudo1 Krzhyhu/ zkhq > lv vx!flhqwo| odujh zh jhw
_>*_- : f Wkhvh uhvxowv vxjjhvw wkdw wkh hylghqfh uhsruwhg e| NVZ fdqqrw eh
h{sodlqhg lq ixoo zlwk rxu vlpsoh prgho ri wkh eurdg fuhglw fkdqqho/ dqg vxssruw wkhlu
lqwhusuhwdwlrq wkdw d glvwlqfw edqn ohqglqj fkdqqho pd| eh lq rshudwlrq1 Qhyhuwkhohvv
wkh hylghqfh lq NVZ lv vwloo frqwuryhuvldo1 Lq sduwlfxodu/ wkh olwhudwxuh wkhuhdiwhu kdv
srlqwhg rxw wkdw wkh revhuyhg ehkdylru ri vkruw0whup fuhglw pd| uhodwh wr furvv0
vhfwlrqdo glhuhqfhv lq lqyhqwru| srolflhv dqg wkh uhfrxuvh wr wudgh fuhglw zklfk fdq
rqo| eh surshuo| frqwuroohg iru xvlqj pruh glvdjjuhjdwhg gdwd147
8 Wkh Edqn Ohqglqj Fkdqqho
Wkh olwhudwxuh rq wkh h{lvwhqfh ri d edqn ohqglqj fkdqqho vwuhvvhv wkdw prqhwdu|
vkrfnv lq xhqfh uhdo hfrqrplf dfwlylw|/ lq sduw/ e| hvshfldoo| dhfwlqj wkh dydlodelolw|
ri edqn fuhglw1 Wklv ylhz exlogv xsrq wzr nh| k|srwkhvlv= +K￿, prqhwdu| vkrfnv
fdxvh odujhu vkliwv lq wkh vxsso| ri edqn ordqv wkdq lq wkh vxsso| ri rwkhu irupv
ri fuhglw/ dqg +K2, eruurzhuv fdqqrw frvwohvvo| uhsodfh edqn ordqv zlwk rwkhu irupv
ri fuhglw1 Uhvhdufkhuv kdyh w|slfdoo| wdnhq erwk k|srwkhvlv iru judqwhg udwkhu wkdq
ghulylqj wkhp iurp uvw sulqflsohv148
47Jhuwohu dqg Jlofkulvw +4<<6, dqg Rolqhu dqg Uxghexvfk +4<<9e, vkrz wkdw prqhwdu| frqwudfwlrqv
vlqfh wkh plg04<:3v kdyh surpswhg d uhdoorfdwlrq ri fuhglw wrzdug odujh upv exw qrw d vljqlfdqw
vkliw lq wkh pl{ yduldeoh iru hlwkhu vpdoo ru odujh upv1
48Vhh/ iru h{dpsoh/ wkh prghov lq Ehuqdqnh dqg Eolqghu +4<;;, dqg NVZ1
48Rxu ehqfkpdun prgho douhdg| gholyhuv K2/ exw lwv shuihfwo| hodvwlf vxsso| ri pdu0
nhw dqg edqn ohqglqj fdqqrw surgxfh K￿1 Wkh sxusrvh ri wklv vhfwlrq lv wr h{whqg
wkh prgho lq wzr gluhfwlrqv zklfk pd| |lhog K￿= ghsrvlw lqwhuhvw udwh fhlolqjv dqg
fdslwdo uhtxluhphqwv149 Erwk uhjxodwlrqv kdyh riwhq ehhq phqwlrqhg dv srvvleoh fdxvhv
ri d glvwlqfw uhdfwlrq ri wkh vxsso| ri edqn ordqv wr d wljkwhqlqj ri prqhwdu| srolf|1
Zh zdqw wr h{dplqh zkhwkhu wkhlu suhvhqfh fkdqjhv wkh frpsdudwlyh vwdwlf uhvxowv
ghulyhg lq wkh suhylrxv vhfwlrq1
Wr vwduw zlwk/ frqvlghu d yduldwlrq ri rxu prgho lq zklfk wkh udwhv ri uhwxuq
uhtxluhg e| edqnv +-K, dqg pdunhw ohqghuv +-6, fdq glhu1 Zkhq wkh| duh vx!flhqwo|
forvh/ wkh fkdudfwhul}dwlrq ri wkh uhjlrqv ri edqn dqg pdunhw qdqfh lv lghqwlfdo wr
wkdw ghulyhg ehiruh/ zlwk d plqlpxp qhw zruwk udwlr wK/ lqfuhdvlqj lq -K/i r uz k l f k
edqn qdqfh lv yldeoh/ dqg d qhw zruwk udwlr w
W/ ghfuhdvlqj lq -K dqg lqfuhdvlqj lq













wkdw ghvfuleh wkh ehkdylru ri edqn/ pdunhw/ dqg wrwdo ohqglqj/ uhvshfwlyho|14:
Qrwlfh wkdw li d wljkwhqlqj ri prqhwdu| srolf| lqgxfhv d juhdwhu lqfuhdvh lq -K wkdq
lq -6/ wkhq lw pd| eh srvvleoh wr jhw d uhgxfwlrq lq wkh fulwlfdo ydoxh w
W1 Frqvlvwhqw
zlwk wkh qglqjv lq NVZ/ wklv zrxog lpso| dq lqfuhdvh lq pdunhw ohqglqj u6 dqg d
ghfuhdvh lq wkh qdqflqj pl{ yduldeoh > ' uK*u Wkh iroorzlqj yduldwlrqv ri rxu prgho
dwwhpsw wr h{sodlq zk| -6 dqg -K fdq glhu dqg fdq dovr eh glhuhqwo| dhfwhg e|
prqhwdu| vkrfnv1
814 Ghsrvlw lqwhuhvw udwh fhlolqjv
Dvvxph wkdw edqn qdqfh lv h{foxvlyho| surylghg e| d fodvv ri shuihfwo| frpshwlwlyh
qdqfldo lqwhuphgldulhv zklfk fdq rqo| udlvh ixqgv lq wkh irup ri edqn ghsrvlwv (
+dqg/ iru vlpsolflw|/ kdyh qr fdslwdo,1 Edqn ghsrvlwv/ xqolnh pdunhw vhfxulwlhv/ surylgh
49Lqirupdwlrqdo dv|pphwulhv dqg djhqf| sureohpv dhfwlqj edqnv surylgh dowhuqdwlyh +dqg pruh
lqwulqfdwh, dyhqxhv1 Iru lqvwdqfh/ wkh sureohp ri edqn sdqlfv lq Ehuqdqnh +4<;6, ru wkh prudo
kd}dug sureohp ehwzhhq edqnv dqg lqyhvwruv lq Kropvwurp dqg Wluroh +4<<:,1
4:Wkh vljqv ehorz wkh dujxphqwv duh wkrvh ri wkh fruuhvsrqglqj sduwldo ghulydwlyhv/ zklfk duh
lpphgldwh wr ghulyh1
49vrph wudqvdfwlrq vhuylfhv1 Wkhvh vhuylfhv duh ydoxdeoh wr vrph lqyhvwruv zkr pd|/
frqvhtxhqwo|/ dffhsw d ghsrvlw udwh/ -_/ ehorz wkh h{shfwhg udwh ri uhwxuq ri pdunhw
vhfxulwlhv/ -61 Pruhryhu/ dvvxph wkdw -6 ' -/z k h u h- lv wkh lqwhuhvw udwh wdujhwhg
e| wkh prqhwdu| dxwkrulw|1 Li -_ 	- / edqnv idfh d vxsso| ri ghsrvlwv zklfk lv
uhsuhvhqwhg e| d ixqfwlrq (E-_c-/ lqfuhdvlqj lq -_ dqg ghfuhdvlqj lq -1 Lq frqwudvw/
li -_ ' -/ wkh| dffhvv wkh zkroh pdunhw vxsso| ri ixqgv/ zklfk lv shuihfwo| hodvwlf dw
wkh udwh -1 Vxssrvh/ krzhyhu/ wkdw uhjxodwlrq hvwdeolvkhv d elqglqj fhlolqj -_ 	-
rq wkh ghsrvlw udwh1
Edqnv fdq surylgh erwk pdunhw qdqfh dqg edqn ordqv1 Li wkh vxsso| ri edqn
ghsrvlwv (E-_c- lv juhdwhu wkdq wkh ghpdqg iru edqn ordqv dw -K ' -/ edqnv zloo
xvh wkhlu h{fhvv ixqgv wr surylgh pdunhw qdqfh1 Rwkhuzlvh wkh| zloo rqo| surylgh
edqn ordqv dqg zh zloo kdyh -K :- / uh hfwlqj wkh vfduflw| ri edqnv* ordqdeoh ixqgv1
Lq sduwlfxodu/ -K zloo eh ghwhuplqhg e| wkh htxloleulxp frqglwlrq=
(E-_c-'uKE-Kc- +53,
Lq wklv fdvh/ li iroorzlqj d wljkwhqlqj ri prqhwdu| srolf| +dq lqfuhdvh lq -,w k h
fhlolqj -_ uhpdlqv xqfkdqjhg/ lqyhvwruv zloo uhgxfh wkhlu vxsso| ri ghsrvlwv dqg edqnv
zloo eh irufhg wr fxw grzq wkhlu ordqv e| wkh vdph dprxqw1 Wkh pdjqlwxgh ri wkh
uhgxfwlrq lq uK zloo rqo| ghshqg rq wkh hodvwlflw| ri wkh vxsso| ri ghsrvlwv wr wkh
pdunhw lqwhuhvw udwh -1 Wkhuhiruh/ li lqyhvwruv* vxevwlwxwdelolw| ehwzhhq edqn gh0
s r v l w vd q gp d u n h wv h f x u l w l h vl vv x ! f l h q w o |k l j k /w k hz h g j he h w z h h q-K dqg - zloo
lqfuhdvh dqg frqvhtxhqwo| w
W pd| idoo1 Wkxv/ wkh h{lvwhqfh ri lqwhuhvw udwh fhlolqjv
pd| ohdg wr dq lqfuhdvh lq wkh lvvxdqfh ri pdunhw vhfxulwlhv gxulqj hslvrghv ri wljkw
prqh|/ vr lw surylghv d fdqglgdwh h{sodqdwlrq iru wkh qglqjv ri NVZ1 Vxssruwlqj
wklv lqwhusuhwdwlrq/ Iulhgpdq dqg Nxwwqhu +4<<6e, grfxphqw wkdw wkh ehkdylru ri
frpphufldo sdshu lq wkh odvw wzr uhfhvvlrqv +zkhq Uhjxodwlrq ' lqwhuhvw udwh fhlolqjv
zhuh qr orqjhu lq sodfh, glg qrw iroorz wkh dyhudjh srvw0zdu sdwwhuq kljkoljkwhg e|
NVZ14;
Li zh zhuh wr uhod{ wkh dvvxpswlrq wkdw edqnv fdq rqo| udlvh ixqgv lq wkh irup
ri fruh +lqwhuhvw udwh uhjxodwhg, ghsrvlwv iru h{dpsoh/ li edqnv zhuh deoh wr lvvxh
4;Xqghu Uhjxodwlrq T/ fhlolqjv rq ghsrvlw udwhv zhuh vrphwlphv xvhg iru prqhwdu| srolf| sxusrvhv1
Htxdwlrq +53, doorzv xv wr h{dplqh wkh lpsdfw ri d uhgxfwlrq lq Ug1 Ghsrvlw vxsso| zloo idoo/ iruflqj
edqnv wr fxw wkhlu ohqglqj1 Frqvhtxhqwo|/ Ue zloo jr xs/ vr e zloo lqfuhdvh dqg 
￿ zloo ghfuhdvh1
Khqfh pdunhw ohqglqj zloo lqfuhdvh/ dqg edqn ohqglqj/ wrwdo ohqglqj/ dqg lqyhvwphqw zloo idoo1
4:fhuwlfdwhv ri ghsrvlw +FGv, dw wkh pdunhw lqwhuhvw udwh -/ wkh htxloleulxp zrxog
eh wkh vdph dv lq rxu lqlwldo prgho/ h{fhsw wkdw qrz edqnv zrxog eh deoh wr fryhu
sduw ri wkhlu lqwud0pdujlqdo qdqflqj zlwk fkhds ghsrvlwv/ wkxv hduqlqj d uhqw1 Rqh
fdq dujxh/ krzhyhu/ wkdw qdqfldo lpshuihfwlrqv dw wkh ohyho ri wkh edqnv pd| lpshgh
wkhp wr dffhvv d shuihfwo| hodvwlf ghpdqg iru FGv +vhh Ndvk|ds dqg Vwhlq/ 4<<8,1
Lq vxfk fdvh/ wkh ohyho ri fruh ghsrvlwv zrxog eh uhohydqw wr ghwhuplqh wkh edqnv*
pdujlqdo frvw ri ixqgv/ dqg wkh txdolwdwlyh uhvxowv ghulyhg lq wklv vhfwlrq zrxog vwloo
krog1
815 Fdslwdo uhtxluhphqwv
Vxssrvh qrz wkdw ghsrvlw lqwhuhvw udwh fhlolqjv duh qrw lq sodfh exw edqnv duh vxemhfw
d fdslwdo dghtxdf| uhtxluhphqw1 Lq sduwlfxodu/ wkh| duh reoljhg wr ixqg d iudfwlrq
 ri wkhlu ohqglqj zlwk wkhlu rzq fdslwdo g1 Pruhryhu/ dvvxph iru vlpsolflw| wkdw
wkh vxsso| ri edqn ghsrvlwv lv shuihfwo| hodvwlf dw wkh lqwhuhvw udwh -/ dqg frqvlghu d
vkruw0uxq vlwxdwlrq lq zklfk edqnv duh hqgrzhg zlwk d {hg dprxqw ri fdslwdo g1L q
wklv vlwxdwlrq/ edqnv* fdsdflw| wr ohqg lv erxqghg e| g*1 Li wkh ghpdqg iru edqn
ordqv dw -K ' - lv juhdwhu wkdq wklv erxqg/ wkh fdslwdo uhtxluhphqw zloo eh elqglqj/
edqnv zloo rqo| surylgh edqn ordqv/ dqg zh zloo kdyh -K :- 1 Vshflfdoo|/ -K zloo eh
ghwhuplqhg e| wkh htxloleulxp frqglwlrq=
g* ' uKE-Kc- +54,
Iurp wklv h{suhvvlrq/ lw iroorzv wkdw elqglqj fdslwdo uhtxluhphqwv dowhu wkh wudqv0
plvvlrq ri prqhwdu| srolf| vkrfnv1 Prvw lpsruwdqwo|/ wkh wrwdo dprxqw ri edqn
ohqglqj uK lv ghwhuplqhg e| g*/ vr lw grhv qrw ghshqg rq -1 Qhyhuwkhohvv/ fkdqjhv
lq - kdyh erwk glvwulexwlrqdo dqg djjuhjdwh hhfwv1 Iru d jlyhq -K/ wkh uvw uhdfwlrq
wr dq lqfuhdvh lq - zloo eh wkdw wkh ohdvw fdslwdol}hg upv jhwwlqj pdunhw qdqfh zloo
zdqw wr vkliw wr edqn qdqfh1 Dv edqn ohqglqj fdsdflw| lv olplwhg/ wklv zloo jhqhudwh
dq xszdug suhvvxuh rq -K/u d l v l q jwK1 Wkh uhvxow lv d  ljkw wr txdolw| xs wr wkh srlqw
zkhuh wkh dprxqw ri edqn ordqv orvw lq wkh orzhu wdlo ri wkh glvwulexwlrq ri qhw zruwk
udwlrv htxdov wkh dprxqw jdlqhg lq wkh xsshu wdlo1 Dw wkh djjuhjdwh ohyho/ pdunhw
ohqglqj/ wrwdo ohqglqj/ dqg lqyhvwphqw zloo idoo/ zklovw edqn ohqglqj zloo uhpdlq xq0
fkdqjhg1 Wkxv/ elqglqj fdslwdo uhtxluhphqwv pdnh edqn ohqglqj +dqg lqyhvwphqw,
4;ohvv vhqvlwlyh wr fkdqjhv lq - +dq hhfw qrwhg e| Ndvk|ds dqg Vwhlq/ 4<<7,/ exw wkh|
fdqqrw gluhfwo| h{sodlq wkh NVZ uhvxowv14<
Krzhyhu/ fdslwdo uhtxluhphqwv fuhdwh qhz vrxufhv ri  xfwxdwlrqv lq fuhglw djjuh0
jdwhv1 Lq sduwlfxodu/ iurp +54,/ d idoo lq g ru dq lqfuhdvh lq  zloo surgxfh d fuhglw
fuxqfk= edqn ohqglqj dqg lqyhvwphqw zloo idoo/ dqg wkh kljkhvw txdolw| edqn eruurzhuv
zloo vkliw wr pdunhw qdqfh153 54 Wklv lv lpsruwdqw vlqfh wkhuh duh uhdvrqv wr wklqn
wkdw vkruw0uxq  xfwxdwlrqv lq g duh qrw lqghshqghqw ri prqhwdu| srolf|1 Vrph orqj0
whup edqn dvvhwv hqwdlo {hg lqwhuhvw udwhv zkhuhdv wkh uhwxuqv ri pdq| vkruw0whup
edqn oldelolwlhv duh forvho| olqnhg wr pdunhw lqwhuhvw udwhv1 Lqfuhdvhv lq - lq vxfk dq
hqylurqphqw zloo jhqhudwh orvvhv wr wkh edqnv/ wkhuhe| uhgxflqj g dqg khqfh wkhlu
fdsdflw| wr ohqg1 Lw lv dovr zhoo grfxphqwhg wkdw edqnv* surwv ghwhulrudwh dw wkh
rxwvhw ri uhfhvvlrqv dv d uhvxow ri wkh lqfuhdvh lq ghidxow udwhv1 Lq d zruog ri elqglqj
fdslwdo uhtxluhphqwv/ edqnv* ohqglqj fdsdflw| zrxog frqvhtxhqwo| ghfolqh1 Iru wkhvh
uhdvrqv/ pryhphqwv lq edqn fdslwdo pljkw dovr surylgh dq h{sodqdwlrq iru wkh ghfolqh
ri edqn ordqv uhodwlyh wr pdunhw ohqglqj gxulqj hslvrghv ri wljkw prqh|1
9 Frqfoxvlrq
Zh kdyh ghyhorshg d prgho ri wkh fkrlfh ehwzhhq pdunhw dqg edqn ohqglqj lq rughu
wr surylgh d iudphzrun iru dqdo|}lqj wkh glhuhqw vwudqgv ri wkh fuhglw ylhz ri wkh
wudqvplvvlrq ri prqhwdu| srolf|1 Wkh prgho lv edvhg rq d vlpsoh prudo kd}dug
sureohp ehwzhhq hqwuhsuhqhxuv dqg wkhlu ohqghuv wkdw edqnv fdq dpholrudwh wkurxjk
prqlwrulqj1 Zh kdyh fkdudfwhul}hg d fuhglw pdunhw htxloleulxp lq zklfk upv zlwk
kljk qhw zruwk udwlrv suhihu pdunhw ohqglqj/ wkrvh zlwk lqwhuphgldwh qhw zruwk jhw
edqn ohqglqj/ dqg wkrvh zlwk olwwoh qhw zruwk duh xqdeoh wr eruurz1
Wkh dqdo|vlv ri wkh uhvsrqvh ri wklv htxloleulxp wr fkdqjhv lq wkh vwdqfh ri prqh0
wdu| srolf| kdv lghqwlhg wkh pdlq lpsolfdwlrqv ri d eurdg fuhglw fkdqqho iru prqhwdu|
4<Wkh qdqflqj pl{ yduldeoh  @ Oe@O zloo lqfuhdvh udwkhu wkdq ghfuhdvh diwhu d ulvh lq U1
53Uhfhqw hyhqwv vhhp wr looxvwudwh wklv srvvlelolw|1 Iru h{dpsoh/ wkh ghfolqh ri edqn ohqglqj lq wkh
XV gxulqj wkh prqwkv suhfhglqj wkh f|folfdo shdn ri 4<<3 kdv ehhq uhodwhg wr wkh ulvh lq fdslwdo
uhtxluhphqwv lq 4<;< +vhh Ehuqdqnh dqg Orzq/ 4<<4,1
54Kropvwurp dqg Wluroh +4<<:, rewdlq wklv uhvxow lq d prgho zkhuh d plqlpxp lqyhvwphqw ri
edqnv* rzq ixqgv lv qhfhvvdu| iru edqnhuv wr kdyh lqfhqwlyhv wr prqlwru wkhlu eruurzhuv/ vr fdslwdo
uhtxluhphqwv duh hqgrjhqrxv1
4<wudqvplvvlrq1 D wljkwhqlqj ri prqhwdu| srolf| +l, uhgxfhv djjuhjdwh lqyhvwphqw/ dv
zhoo dv wkh dprxqwv ri pdunhw dqg +xqghu fhuwdlq frqglwlrqv, edqn ohqglqj/ +ll, zlghqv
wkh vsuhdgv ehwzhhq wkh lqwhuhvw udwhv fkdujhg wr wkh eruurzhuv dqg wkh ulvnohvv lq0
whuhvw udwh/ dqg +lll, surgxfhv d  ljkw wr txdolw|/ l1h1 d vkliw wrzdugv kljkhu qhw zruwk
eruurzhuv1 Wkhvh uhvxowv vhhp eurdgo| frqvlvwhqw zlwk wkh hylghqfh/ dowkrxjk wkh| idlo
wr surgxfh d ulvh lq pdunhw ohqglqj gxulqj prqhwdu| frqwudfwlrqv1 Zkhq wkh prgho
lv h{whqghg wr lqfrusrudwh wkh srvvleoh fdxvhv ri d glvwlqfw edqn ohqglqj fkdqqho/ zh
qg wkdw ghsrvlw lqwhuhvw udwh fhlolqjv olnh wkrvh ri Uhjxodwlrq ' fdq h{sodlq wklv
ehkdylru1 Rq wkh rwkhu kdqg/ fdslwdo uhtxluhphqwv pd| rqo| h{sodlq lw li prqhwdu|
frqwudfwlrqv duh iroorzhg e| ghfolqhv lq edqn fdslwdo1
Ryhudoo/ wkh phfkdqlvpv xqghuo|lqj wkh eurdg fuhglw fkdqqho vhhp idluo| urexvw/
dqg wkh hpslulfdo hylghqfh dw erwk wkh pdfur dqg wkh plfur ohyho vxssruwv wkhlu
uhohydqfh1 Rxu prgho lv deoh wr fdswxuh wkhvh phfkdqlvpv dw wkh frvw ri juhdw vlpsol0
fdwlrq1 Ixuwkhu uhvhdufk lq wklv duhd vkrxog dlp dw vxuprxqwlqj wkh pdlq olplwdwlrqv
ri rxu dqdo|vlv1 Lq sduwlfxodu/ lwv vwdwlf sduwldo htxloleulxp qdwxuh dqg wkh dvvxps0
wlrq/ uhodwhg wr wkh gl!fxowlhv ri vshfli|lqj d ixoo| frqvlvwhqw prgho ri d prqhwdu|
hfrqrp|/ wkdw prqhwdu| srolf| dfwv gluhfwo| rq wkh ulvnohvv lqwhuhvw udwh1
53Uhihuhqfhv
^4` Ehuqdqnh/ Ehq V1 +4<;6,/ Qrqprqhwdu| Dvshfwv ri wkh Ilqdqfldo Fulvlv lq wkh
Sursdjdwlrq ri wkh Juhdw Ghsuhvvlrq/ Dphulfdq Hfrqrplf Uhylhz/ :6/ ss1 58:0
5:91
^5` Ehuqdqnh/ Ehq V1/ dqg Eolqghu/ Dodq +4<;;,/ Fuhglw/ Prqh|/ dqg Djjuhjdwh
Ghpdqg/ Dphulfdq Hfrqrplf Uhylhz +Sdshuv dqg Surfhhglqjv,/ :;/ ss1 7680
76<1
^6` Ehuqdqnh/ Ehq V1/ dqg Jhuwohu/ Pdun +4<;<,/ Djhqf| Frvwv/ Qhw Zruwk/ dqg
Exvlqhvv Ioxfwxdwlrqv/ Dphulfdq Hfrqrplf Uhylhz/ :</ ss1 470641
^7` Ehuqdqnh/ Ehq V1/ Jhuwohu/ Pdun/ dqg Jlofkulvw/ Vlprq +4<<9,/ Wkh Ilqdqfldo
Dffhohudwru dqg wkh Ioljkw wr Txdolw|/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ :;/
ss1 40481
^8` Ehuqdqnh/ Ehq V1/ dqg Orzq/ Fdud +4<<4,/ Wkh Fuhglw Fuxqfk/ Eurrnlqjv
Sdshuv rq Hfrqrplf Dfwlylw|/ 5/ ss1 538056<1
^9` Ehvdqnr/ Gdylg/ dqg Ndqdwdv/ Jhrujh +4<<6,/ Fuhglw Pdunhw Htxloleulxp zlwk
Edqn Prqlwrulqj dqg Prudo Kd}dug/ Uhylhz ri Ilqdqfldo Vwxglhv/ 9/ ss1 5460
5651
^:` Ekdwwdfkdu|d/ Vxglswr/ dqg Fklhvd/ Jdeulhood +4<<8,/ Sursulhwdu| Lqirupdwlrq/
Ilqdqfldo Lqwhuphgldwlrq/ dqg Uhvhdufk Lqfhqwlyhv/ Mrxuqdo ri Ilqdqfldo Lqwhu0
phgldwlrq/ 7/ ss1 65;068:1
^;` Gldprqg/ Grxjodv +4<;7,/ Ilqdqfldo Lqwhuphgldwlrq dqg Ghohjdwhg Prqlwru0
lqj/ Uhylhz ri Hfrqrplf Vwxglhv/ 84/ ss1 6<607471
^<` Gldprqg/ Grxjodv +4<<4,/ Prqlwrulqj dqg Uhsxwdwlrq= Wkh Fkrlfh ehwzhhq
Edqn Ordqv dqg Gluhfwo| Sodfhg Ghew/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <</ ss1
9;<0:541
^43` Iulhgpdq/ Ehqmdplq P1/ dqg Nxwwqhu/ Nhqqhwk Q1 +4<<5,/ Prqh|/ Lqfrph/
Sulfhv/ dqg Lqwhuhvw Udwhv/ Dphulfdq Hfrqrplf Uhylhz/ ;5/ ss1 7:507<51
54^44` Iulhgpdq/ Ehqmdplq P1/ dqg Nxwwqhu/ Nhqqhwk Q1 +4<<6d,/ Hfrqrplf Dfwlylw|
dqg wkh Vkruw0Whup Fuhglw Pdunhwv= Dq Dqdo|vlv ri Sulfhv dqg Txdqwlwlhv/
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 5/ ss1 4<605991
^45` Iulhgpdq/ Ehqmdplq P1/ dqg Nxwwqhu/ Nhqqhwk Q1 +4<<6e,/ Zk| Grhv wkh
Sdshu0Eloo Vsuhdg Suhglfw Uhdo Hfrqrplf Dfwlylw|B/ lq Vwrfn/ Mdphv K1 dqg
Z d w v r q /P d u nZ 1+ h g v 1 , /Exvlqhvv F|fohv/ Lqglfdwruv dqg Iruhfdvwlqj/ Fklfdjr=
Wkh Xqlyhuvlw| ri Fklfdjr Suhvv/ ss1 546057<1
^46` Jhuwohu/ Pdun +4<;;,/ Ilqdqfldo Vwuxfwxuh dqg Djjuhjdwh Hfrqrplf Dfwlylw|=
Dq Ryhuylhz/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/ 53/ ss1 88<08;;1
^47` Jhuwohu/ Pdun/ dqg Jlofkulvw/ Vlprq +4<<6,/ Wkh Uroh ri Fuhglw Pdunhw Lpshu0
ihfwlrqv lq wkh Prqhwdu| Wudqvplvvlrq Phfkdqlvp= Dujxphqwv dqg Hylghqfh/
Vfdqglqdyldq Mrxuqdo ri Hfrqrplfv/ <8/ ss1 760971
^48` Jhuwohu/ Pdun/ dqg Jlofkulvw/ Vlprq +4<<7,/ Prqhwdu| Srolf|/ Exvlqhvv F|fohv/
dqg wkh Ehkdylru ri Vpdoo Pdqxidfwxulqj Ilupv/ Txduwhuo| Mrxuqdo ri Hfr0
qrplfv/ 43</ ss1 63<06731
^49` Jlofkulvw/ Vlprq/ dqg ]dnudmvhn/ Hjrq +4<<8,/ Wkh Lpsruwdqfh ri fuhglw iru
Pdfurhfrqrplf Dfwlylw|= Lghqwlfdwlrq wkurxjk Khwhurjhqhlw|/ lq Shhn/ Mrh/
dqg Urvhqjuhq/ Hulf +hgv1,/ Lv Edqn Ohqglqj Lpsruwdqw iru wkh Wudqvplvvlrq ri
Prqhwdu| Srolf|B/ IUE ri Ervwrq/ Frqihuhqfh Vhulhv Qr1 6</ ss1 45<048;1
^4:` Juhhqzdog/ Euxfh F1/ dqg Vwljolw}/ Mrvhsk H1 +4<<6,/ Ilqdqfldo Pdunhw Lpshu0
ihfwlrqv dqg Exvlqhvv F|fohv/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 43;/ ss1 ::04471
^4;` Kropvwurp/ Ehqjw/ dqg Wluroh/ Mhdq +4<<:,/ Ilqdqfldo Lqwhuphgldwlrq/ Ordqdeoh
Ixqgv/ dqg wkh Uhdo Vhfwru/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 445/ ss1 99609<41
^4<` Kxeedug/ U1 Johqq +4<<8,/ Lv Wkhuh d cFuhglw Fkdqqho* iru Prqhwdu| Srolf|B/
Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz/ Pd|2Mxqh/ ss1 960::1
^53` Ndvk|ds/ Dqlo N1/ dqg Vwhlq/ Mhuhp| F1 +4<<7,/ Prqhwdu| Srolf| dqg Edqn
Ohqglqj/ lq Pdqnlz/ Q1 Juhjru| +hg1,/ Prqhwdu| Srolf|/ Fklfdjr= Wkh Xqlyhu0
vlw| ri Fklfdjr Suhvv/ ss1 55405891
55^54` Ndvk|ds/ Dqlo N1/ dqg Vwhlq/ Mhuhp| F1 +4<<8,/ Wkh Lpsdfw ri Prqhwdu| Sro0
lf| rq Edqn Edodqfh Vkhhwv/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf
Srolf|/ 75/ ss1 48404<81
^55` Ndvk|ds/ Dqlo N1/ Vwhlq/ Mhuhp| F1/ dqg Zlofr{/ Gdylg Z1 +4<<6,/ Prqhwdu|
Srolf| dqg Fuhglw Frqglwlrqv= Hylghqfh iurp wkh Frpsrvlwlrq ri H{whuqdo Il0
qdqfh/ Dphulfdq Hfrqrplf Uhylhz/ ;6/ ss1 :;0<;1
^56` Nl|rwdnl/ Qrexklur/ dqg Prruh/ Mrkq K1 +4<<:,/ Fuhglw F|fohv/ Mrxuqdo ri
Srolwlfdo Hfrqrp|/ 438/ ss1 544057;1
^57` Odqj/ Zlooldp Z1/ dqg Qdndpxud/ Ohrqdug L1 +4<<8,/ cIoljkw wr Txdolw|* lq
Edqnlqj dqg Hfrqrplf Dfwlylw|/ M r x u q d or iP r q h w d u |H f r q r p l f v / 69/ ss1 4780
4971
^58` Qdndpxud/ Ohrqdug L1 +4<<6,/ Frpphufldo Edqn Lqirupdwlrq= Lpsolfdwlrq iru
wkh Vwuxfwxuh ri Edqnlqj/ lq Nodxvqhu/ Plfkdho/ dqg Zklwh/ Odzuhqfh Z1 +hgv1,/
Vwuxfwxudo Fkdqjhv lq Edqnlqj/ Krphzrrg/ Loo= Exvlqhvv Rqh2Luzlq/ ss1 4640
4931
^59` Rolqhu/ Vwhskhq G1/ dqg Uxghexvfk/ Johqq G1 +4<<8,/ Lv Wkhuh d Edqn Ohqglqj
Fkdqqho iru Prqhwdu| Srolf|B/ Ihghudo Uhvhuyh Edqn ri Vdq Iudqflvfr Hfr0
qrplf Uhylhz/5 /s s 16 0 5 3 1
^5:` Rolqhu/ Vwhskhq G1/ dqg Uxghexvfk/ Johqq G1 +4<<9d,/ Lv Wkhuh d Eurdg Fuhglw
Fkdqqho iru Prqhwdu| WudqvplvvlrqB/ Ihghudo Uhvhuyh Edqn ri Vdq Iudqflvfr
Hfrqrplf Uhylhz/ 4/ ss1 60461
^5;` Rolqhu/ Vwhskhq G1/ dqg Uxghexvfk/ Johqq G1 +4<<9e,/ Prqhwdu| Srolf| dqg
Fuhglw Frqglwlrqv= Hylghqfh iurp wkh Frpsrvlwlrq ri H{whuqdo Ilqdqfh= Frp0
phqw/ Dphulfdq Hfrqrplf Uhylhz/ ;9/ ss1 633063<1
^5<` Uhsxoor/ U1/ dqg Vxduh}/ Mdylhu +4<<;,/ Prqlwrulqj/ Oltxlgdwlrq/ dqg Vhfxulw|
Ghvljq/ Uhylhz ri Ilqdqfldo Vwxglhv/ 44/ ss1 49604;:1
^63` Urphu/ Fkulvwlqd G1/ dqg Urphu/ Gdylg K1 +4<<3,/ Qhz Hylghqfh rq wkh Prq0
hwdu| Wudqvplvvlrq Phfkdqlvp/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/4 /s s 1
47<04<;1
56^64` Vwrfn/ Mdphv/ dqg Zdwvrq/ Pdun +4<;<,/ Qhz Lqgh{hv ri Frlqflghqw dqg Ohdg0
lqj Hfrqrplf Lqglfdwruv/ lq Eodqfkdug/ Rolylhu M1 dqg Ilvkhu/ Vwdqoh| +hgv1,/
QEHU Pdfurhfrqrplfv Dqqxdo 4<;</ Fdpeulgjh/ PD= PLW Suhvv/ ss1 68406<71
^65` Vxduh}/ Mdylhu/ dqg Vxvvpdq/ Ruhq +4<<:,/ Hqgrjhqrxv F|fohv lq d Vwljolw}0
Zhlvv Hfrqrp|/ Mrxuqdo ri Hfrqrplf Wkhru|/ :9/ ss1 7:0:41
^66` \rvkd/ Ryhg +4<<8,/ Lqirupdwlrq Glvforvxuh Frvwv dqg wkh Fkrlfh ri Ilqdqflqj
Vrxufh/ Mrxuqdo ri Ilqdqfldo Lqwhuphgldwlrq/7 /s s 16 0 5 3 1
57